The pharmacokinetics and metabolism of ethinyl estradiol and its three sulfates in the baboon.
Ethinyl estradiol sulfates are major circulating metabolites of ethinyl estradiol (EE2); this is a relationship analogous to that of endogenous estrone and estrone sulfate. Because of the wide use of contraceptives containing EE2, the pharmacokinetics of its sulfate conjugates are of some importance. In previous studies of the intermediate metabolism of ethinyl estrogens we have shown that the baboon is an appropriate animal model. Accordingly, oral and/or intravenous doses of EE2 or each of its three sulfates were administered to castrate female baboons, and plasma levels of EE2 and its sulfates were studied by specific radioimmunoassay or radioisotope counting. After intravenous administration of EE2, the 3-sulfate and the 3,17-disulfate are the major circulating metabolites. After oral dosage administration, the 3-glucuronide and, in some cases, the 3,17-diglucuronide also become important. After intravenous administration, about twice as much of the drug exists in the sulfate as in the free form, as reflected by the areas under the plasma level curves. The bioavailability of orally administered EE2 was about 60%, confirming the presence of a substantial first-pass effect. Hydrolysis at the 17-position occurs when EE2-17-sulfate is administered orally but appears not to occur with intravenous administration. EE2 and the three sulfates, given intravenously, exhibited two-compartment open-model kinetics. The elimination phase half-lives of all four compounds were similar, ranging from 8.8 to 11.2 hours. The area under the plasma level curve of EE2 resulting from the intravenous administration of the 3-sulfate was approximately 8% of the total area under the plasma level curve of both EE2 and EE2 sulfates. The ratio of the area under the plasma level curve of sulfates resulting from 3-sulfate administration compared to the other two sulfates was approximately 0.3, reflecting the existence of other metabolic pathways for its disposition.